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(57) ABSTRACT 

An introducing apparatus is provided which includes an 
elongate tubular sheath extending from a sheath proximal 
end to a sheath distal end. The sheath has a bore sized to 
receive a dilator therethrough. The sheath further includes at 
least one tab extending away from a longitudinal axis of the 
sheath. The dilator extends from a dilator proximal end to a 
dilator distal end. The introducing apparatus further includes 
a needle disposed within the dilator, and retractably coupled 
with the dilator. A distal end of the needle is flexible. 

30 Claims, 10 Drawing Sheets 





03/12/2004, EAST Version: 1.4.1 



US 6,641,564 Bl 

Page 2 



U.S. PATENT DOCUMENTS 



5,454,790 A * 10/1995 Dubrul 604/104 

5,531,694 A 7/1996 Clemens et al 604/110 

5,575,777 A 11/1996 Cover et al 604/1 9S 

5,616,135 A 4/1997 Thome et al 604/192 

5,685,855 A 11/1997 Erskine 604/168 

5,685,863 A 11/1997 Botich et al 604/198 

5,702,367 A * 12/1997 Cover et al 604/110 

5,741,233 A • 4/1998 Riddle et al 604/165.01 

5,755,693 A ♦ 5/1998 Walker et al 604/160 

5,766,135 A * 6/1998 Terwilliger 600/567 

5,797,880 A * 8/1998 Erskine 604/110 

5,851,212 A ♦ 12/1998 Zirps et al 606/167 

5,873,854 A * 2/1999 Wolvek 604/104 

5,964,740 A * 10/1999 Ouchi 606/185 



5,989,220 A ♦ 11/1999 Shaw et a 1 604/110 

6,016,595 A 1/2000 Dysarz 29/423 

6,077,244 A • 6/2000 Botich et al 604/110 

6,096,005 A * 8/2000 Botich et al 604/110 

6,102,894 A 8/2000 Dysarz 604/110 

6,120,494 A • 9/2000 Jonkman 604/506 

6,156,010 A • 12/2000 Kuracina et al 604/168.01 

6.379.337 Bl 4/2002 Mohammad 

M. B. B. S 604/195 

6.379.338 Bl 4/2002 Garvin 604/195 

6,398,743 Bl 6/2002 Halscth et al 600/585 

2002/0045843 Al • 4/2002 Barker et al 604/110 

2003/0032922 Al ♦ 2/2003 Moorehead 640/110 



* cited by examiner 



03/12/2004, EAST Version: 1.4.1 



U.S. Patent 



Nov. 4, 2003 Sheet 1 of 10 



US 6,641,564 Bl 




03/12/2004, EAST Version: 1.4.1 



U.S. Patent 



Nov. 4, 2003 



Sheet 2 of 10 



US 6,641,564 Bl 




U.S. Patent Nov. 4, 2003 Sheet 3 of 10 



US 6,641,564 Bl 





03/12/2004, EAST Version: 1.4.1 



U.S. Patent Nov. 4, 2003 Sheet 4 of 10 US 6,641,564 Bl 




03/12/2004, EAST Version: 1.4.1 



U.S. Patent Nov. 4, 2003 Sheet 5 of 10 



US 6,641,564 Bl 




03/12/2004, EAST Version: 1.4.1 



U.S. Patent 



Nov. 4, 2003 



Sheet 6 of 10 



US 6,641,564 Bl 




03/12/2004, EAST Version: 1.4.1 



U.S. Patent Nov. 4, 2003 



Sheet 7 of 10 



US 6,641,564 Bl 




03/12/2004, EAST Version: 1.4.1 



U.S. Patent Nov. 4, 2003 Sheet 8 of 10 US 6,641,564 Bl 




03/12/2004, EAST Version: 1.4.1 



U.S. Patent 



Nov. 4, 2003 



Sheet 9 of 10 



US 6,641,564 Bl 




03/12/2004, EAST Version: 1.4.1 



U.S. Patent Nov. 4, 2003 Sheet 10 of 10 US 6,641,564 Bl 




03/12/2004, EAST Version: 1.4.1 



US 6,6< 

1 

SAFETY INTRODUCER APPARATUS AND 
METHOD THEREFOR 

TECHNICAL FIELD 

The present invention generally relates to introducers and 
introducing assemblies. Specifically, it relates to a safety 
introducer with a safety needle. 

BACKGROUND 

Introducer devices provide for access to the venous sys- 
tem and are employed for inserting medical devices such as 
catheters, guidewires, leads, infusion ports, dialysis ports, 
dialysis catheters, and others. A typical procedure for gain- 
ing access to the central venous system or the arterial system 
with an introducer is the Seldinger Introduction Method. The 
Seldinger Method provides for insertion of a needle into the 
vasculature of a patient. Once the needle is in the vessel, the 
physician aspirates the needle to assure that the needle is in 
the vessel, and to draw out air present in the bore of the 
needle. The syringe is removed and discarded. A guide wire 
is inserted through the needle, and the needle is removed 
over the guide wire. The introducer, which includes a dilator 
and the sheath, is placed over the guidewire and inserted into 
the vessel. With the introducer and wire guide in the vessel, 
the dilator and wire guide are removed leaving only the 
sheath in the vessel. The desired medical device is implanted 
through the bore of the sheath. The sheath is optionally 
removed from the medical device. 

Any time a needle is used it can cause transmission of 
various pathogens, most notably the Human Inmune Virus 
(HIV), due to an accidental needle stick of an uninfected 
person after the needle is withdrawn from the patient, or due 
to re-use of a needle. Furthermore, the Seldinger Method 
requires numerous steps, resulting in extra costs, potential 
trauma, and/or pain for a patient. 

Accordingly, what is needed is an introducer and dilator 
which can eliminate needle re-use or inadvertent needle 
sticks. What is also needed is an introducer assembly which 
does not distract or interfere with the implantation process. 

SUMMARY 

An introducing apparatus is provided which includes an 
elongate tubular sheath extending from a sheath proximal 
end to a sheath distal end. The sheath has a bore sized to 
receive a dilator therethrough, and a bore sized to receive 
medical instruments therethrough. The dilator extends from 
a dilator proximal end to a dilator distal end. The introducing 
apparatus further includes a needle disposed within the 
dilator, where the needle is retractably coupled with the 
dilator with a needle retraction mechanism. The needle 
extends from a needle proximal end to a needle distal end 
and has an intermediate portion therebetween. The distal end 
of the needle extends out of the dilator distal end in a first 
position, and the needle distal end is retracted within the 
dilator distal end in a second position. At least a portion of 
the needle is flexible. The needle distal end is optionally 
echogenic. 

Several options for the introducing apparatus are as 
follows. For example, in one option, the sheath is separable 
without damage to an instrument inserted therethrough. In 
another option, the needle distal end is more flexible than the 
dilator. In yet another option, the needle distal end has the 
same or less of flexibility as the dilator. A portion of the 
intermediate portion and the needle distal end are more 
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flexible than the dilator in another option. In another option, 
the intermediate portion of the needle is a flexible coil. In yet 
another option, the intermediate portion and the needle distal 
end are flexible, and the needle is formed of a unitary 

5 structure of nitinol. 

Further options include an air permeable filter and/or a 
valve coupled with the sheath. In another option, the dilator 
includes a catch sized and shaped to prevent re-extension of 
the needle. In yet another option, the introducing apparatus 

1° includes a locking mechanism configured to temporarily 
lock the sheath with the dilator. The dilator, in another 
option, further includes a blood flashback chamber. In one 
option, the intermediate, portion of the dilator is further 
defined by first and second dilator intermediate portions, and 

1 5 the dilator first intermediate portion has a greater outer 
diameter than an outer diameter of the dilator distal end, and 
the dilator second intermediate portion has a greater outer 
diameter than the outer diameter of the first intermediate 
portion. 

20 In another embodiment, an introducing apparatus is pro- 
vided which includes an elongate tubular sheath extending 
from a sheath proximal end to a sheath distal end. The sheath 
has a bore sized to receive a dilator therethrough. The sheath 
further includes at least one tab extending away from a 

25 longitudinal axis of the sheath. The dilator extends from a 
dilator proximal end to a dilator distal end. The introducing 
apparatus further includes a needle disposed within the 
dilator. The needle extends from a needle proximal end to a 
needle distal end and has an intermediate portion therebe- 

30 tween. At least a portion of the needle is flexible. The needle 
distal end is optionally echogenic. 

Several options for the introducing apparatus are as 
follows. For example, in one option, the sheath is separable 

35 without damage to an instrument inserted therethrough. In 
another option, the needle distal end is more flexible than the 
dilator. In yet another option, the needle distal end has the 
same or less of flexibility as the dilator. 

Further options include a valve coupled with the sheath. 
In another option, the dilator includes a catch sized and 
shaped to prevent re-extension of the needle. In yet another 
option, the introducing apparatus includes a locking mecha- 
nism configured to temporarily lock the sheath with the 
dilator. The dilator, in another option, further includes a 

45 blood flashback chamber and a gas permeable filter. In one 
option, the intermediate portion of the dilator is further 
defined by first and second dilator intermediate portions, and 
the dilator first intermediate portion has a greater outer 
diameter than an outer diameter of the dilator distal end, and 

50 the dilator second intermediate portion has a greater outer 
diameter than the outer diameter of the first intermediate 
portion. 

A method is provided which includes disposing a needle 
within a dilator, where at least a portion of the needle is more 

55 flexible than the dilator. The method further includes retrac- 
tably coupling a needle with a dilator, the dilator extending 
to a dilator distal end, where the needle extends to a needle 
distal end and the needle distal end extends beyond the 
dilator distal end. The method further includes disposing the 

so needle and dilator within a sheath to form an introducing 
apparatus, and inserting the introducing apparatus into a 
body. 

Several options for the method are as follows. For 
example, in one option, the method further includes retract- 
65 ing the needle within the dilator, and removing the needle 
and the dilator from the sheath. In another option, the 
method further includes preventing re-extension of the 
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needle from the dilator. Io yet another option, the method 
further includes removing the dilator and needle from the 
sheath, inserting an instrument through the sheath, and 
separating the sheath from the instrument without damage to 
the instrument. A valve is coupled with the sheath in another 
option. 

The introducing apparatus beneficially provides a safety 
introducer, which allows for the needle to be safely retracted 
within the dilator after its use, and optionally prevents re-use 
of the same needle, for example on another patient. 

These and other embodiments, aspects, advantages, and 
features of the present invention will be set forth in part in 
the description which follows, and in part will become 
apparent to those skilled in the art by reference to the 
following description of the invention and referenced draw- 
ings or by practice of the invention. The aspects, advantages, 
and features of the invention are realized and attained by 
means of the instrumentalities, procedures, and combina- 
tions particularly pointed out in the appended claims and 
their equivalents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a perspective view of an introducing 
apparatus as constructed in accordance with one embodi- 
ment; 

FIG. 2 illustrates a perspective view of a disassembled 
introducing apparatus as constructed in accordance with one 
embodiment; 

FIG. 3A illustrates side cross-sectional view of a portion 
of an introducing apparatus as constructed in accordance 
with one embodiment; 

FIG. 3B illustrates side cross-sectional view of a portion 
of an introducing apparatus as constructed in accordance 
with one embodiment; 

FIG. 4 illustrates a perspective view of a disassembled 
introducing apparatus as constructed in accordance with 
another embodiment; 

FIG. 5 illustrates a perspective view of a portion of an 
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in which is shown by way of illustration specific embodi- 
ments in which the invention may be practiced. These 
embodiments are described in sufficient detail to enable 
those skilled in the art to practice the invention, and it is to 
be understood that other embodiments may be utilized and 
that structural changes may be made without departing from 
the scope of the present invention. Therefore, the following 
detailed description is not to be taken in a limiting sense, and 
the scope of the present invention is defined by the appended 
claims and their equivalents. 

An introducer assembly 100, as shown in FIGS. 1 and 2, 
includes generally a sheath 140 and a dilator 120 through the 
sheath 140, and a needle 300 disposed within the dilator 120. 
The dilator 120 and the needle 300 allow for the introducer 
assembly 100 to be introduced into a vessel of a patient. The 
dilator 120 extends from a dilator distal end 122 to a dilator 
proximal end 124, where the dilator distal end 122 is 
insertable into a patient. Disposed between the dilator distal 
end 122 and the dilator proximal end 124 is a dilator 
intermediate portion 121. The dilator distal end 122 option- 
20 ally ends in a tapered end 123, as shown in more detail in 
FIGS. 3 A and 3B. In another option, the dilator distal end 
122 has a tapered end 123, and a second tapered portion 125, 
where the second tapered portion 125 is disposed in the 
dilator intermediate portion 121. In one option, an outer 
25 surface 336 of the needle 300 directly abuts an inner surface 
118 of the dilator, thereby allowing the introducing assembly 
100 to have a thin outer diameter. 

Referring again to FIGS. 1 and 2, at the dilator proximal 
end 124 is a hub 126 having a bore 128 therethrough. The 
dilator 120 also includes a passage 119 therethrough, aligned 
with the bore 128, which allows the dilator 120 to be inserted 
over the sheath 140. In a further option, the dilator 120 
includes a blood flashback chamber 180, which is coupled 
with the hub 126 of the dilator 120, as shown in more detail 
in FIG. 8 The blood flashback chamber 180 is filled with 
blood as the physician inserts the needle 300 of the intro- 
ducer assembly 100 within a vessel of a patient. One end of 
the flashback chamber 180 is sealed by a gas permeable filter 
182 which allows air to pass therethrough, although prevents 
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introducing apparatus as constructed in accordance with one 40 blood t0 P ass from the flashback chamber 180, 



embodiment; 

FIG. 6 illustrates a perspective view of a portion of an 
introducing apparatus as constructed in accordance with one 
embodiment; 

FIG. 7 illustrates a side elevational view of an introducing 
apparatus as constructed in accordance with one embodi- 
ment. 

FIG. 8 illustrates a cross-sectional view of a dilator and 
needle assembly as constructed in accordance with one 
embodiment. 

FIG. 9 illustrates a valve and stop cock assembly for use 
in arterial applications. 

FIG. 10 illustrates a cross-sectional view taken along 



During use of the assembly 100 (FIG. 1), once the needle 
has entered a blood pressure environment, the pressure will 
cause the blood to exit the hole in the blood vessel made by 
the needle 300. The blood enters a distal end 304 of the 
45 needle 300, and travels through the passage 143 of the 
sheath 140, which has a lower pressure than blood pressure. 
The blood will travel from the distal end 304 of the needle 
300 to the proximal end 302 of the needle 300 and into the 
flashback chamber 180 located at the proximal end 302 of 
50 the needle 300. The blood pressure, which is greater than the 
ambient pressure outside of the blood vessel, will force the 
air in the needle 300 out of the gas permeable filter 182 
coupled with the flashback chamber 180. 
The gas permeable filter 180 is in contact with the ambient 



A— A of FIG. 11, of the introducer apparatus as constructed 55 environment outside of the needle 300, to which the air 

in accordance with one embodiment. escapes. Once all of the air has been pushed out of the needle 

FIG. 11 illustrates a side elevational view of an introducer 300 by the blood pressure, the blood appears in the flashback 

apparatus as constructed in accordance with one erabodi- chamber 180. The filter 180 prevents blood from exiting the 

ment. chamber 180. The flashback chamber 180 is visible to the 

FIG. 12 illustrates a cross-sectional view of an actuator 60 user, indicating to the user that the needle 300 has been 

assembly constructed in accordance with one embodiment. aspirated, and that access to the blood vessel has been 

FIG. 13 illustrates a side elevational view of a needle as obtained. In another option, the flashback chamber 180 

constructed in accordance with another embodiment. furthcr includcs a lucr fittin S 305 « ™e ™* r optionally 

attaches a syringe to the luer fitting 305, and aspirates the 

DESCRIPTION OF THE EMBODIMENTS 6S needle 300 using the syringe. 

In the following detailed description, reference is made to The dilator 120 is sized to be received by the sheath 140 

the accompanying drawings which form a part hereof, and therein. The sheath 140 allows for additional instruments to 
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be inserted therethrough and inserted into the patient. The 
sheath 140 includes various types of sheaths, for instance, 
the sheath 140 can comprise a sheath which has a strength- 
ening braid of material. Alternatively, the sheath 140 
includes those which are modified to prevent bends in the 
elongate sheath. The sheath 140 is defined in part by a 
longitudinal axis 147, and the sheath 140 extends from a 
sheath distal end 142 to a sheath proximal end 148. The 
sheath 140 is coaxial with the dilator 120, and optionally the 
needle 300, where they each share the same longitudinal axis 
147. The distal end 142 of the sheath 140 is first inserted into 
the patient and the proximal end 148 remains outside of the 
patient. Near the distal end 142 is an optional tapered portion 
144 which provides a transition to a cylindrical portion 146. 
The sheath 140 also includes a passage 143 therethrough, 
where the passage 143 is substantially aligned with the 
longitudinal axis 147 of the sheath 140. The passage 143 
allows for the introduction of the dilator 120 therethrough. 
After the introducer assembly 100 has been inserted into a 
patient, and the dilator 120 is removed, other medical 
instruments can be easily inserted into and through the 
sheath 140, and introduced into the patient. 

The sheath 140 includes at least one tab 210 which 
extends radially outward from the sheath 140. In one 
embodiment, the sheath 140 includes two tabs 220 which are 
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306 therebetween. The needle 300 is coaxial with the sheath 
140 and the dilator 120 (FIG. 1). For instance, a longitudinal 
axis of the needle 300 is aligned with the longitudinal axis 
147 of the sheath 140 (FIG. 1), when the needle 300 is in the 
extended and retracted positions. 

In one option, the needle distal end 304 is echogenic, 
which allows for the physician to view the needle 300 during 
the process of implanting the medical device. The needle 
300 is movably disposed within the dilator 120, as shown in 
FIGS. 3A and 3B. The distal end 304 of the needle extends 
out from the dilator distal end 122 in a first position (FIG. 
3A). The needle distal end 304 is retracted within the dilator 
120 in a second position (FIG. 3B), and the needle 300 is 
retractably coupled with the dilator. 

The needle 300, in one option, is flexible along a portion 
of or the entire needle, allowing the needle to be inserted 
further into a vessel than conventional needles. For example, 
the needle 300 is formed of flexible material, such as nitinol. 
In one option, the needle 300 is formed of a unitary structure 
of nitinol. In another option, at least a portion of the needle 
300 is flexible. For instance, a portion of the needle 300 is 
formed of a flexible material such as nitinol. In another 
option, at least a portion of the needle 300 is flexible as it 
includes a first portion 310 formed of a spring coil 307, as 



disposed 180 degrees from each other. Optionally, tab break shown in nG 13 In X c f another °P lion ' me s P rin S 0011 307 
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lines 222 (FIG. 5) are disposed between along the sheath 
140, for instance between the two tabs 220 are tab break 
lines 222 (FIG. 5). 

In another option, the sheath 140 is splittable such that the 
sheath 140 is separable into two or more components. The 
sheath 140 is separable or splittable away from instruments 
inserted therethrough which prevents disruption to or 
removal of instruments or devices which have been inserted 
through the sheath 140. The splittable sheath 140 is sepa- 
rable from the instruments inserted therethrough, where no 
damage occurs to the instruments during the removal of the 
sheath 140. For example, in one option, the sheath 140 
includes at least one score line 141, as shown in FIG. 5. The 
sheath 140 is externally scored, and optionally two scores 40 
141 are 180 degrees from each other. The scores 141 are 
aligned with the optional tab break lines 222 such that the 
tab break lines 222 and the scores 141 are disposed between 
the two tabs 220. Alternatively, the sheath 140 is splittable 
using a slitting device, a rip cord or strengthening strip 
running along the longitudinal length of the sheath, a weak- 
ening which allows the introducer to be ripped apart, or 
other techniques which allow the sheath 140 to separate 
without damage to an instrument inserted therethrough, or 
without disruption to the procedure. 

It should be noted that the introducer assembly 100 can be 
used for both venous and arterial applications. For arterial' 
applications, it may not be necessary to remove the sheath 
while a medical instrument is inserted therethrough. Inf one 
option, the sheath 140 is not separable. FIG. 9 illustrates an 
example of a valve 139 to be used with the introducer 
assembly 100, for example, for arterial applications*. The 
introducer 100 is disposed through the valve 139, and the 
valve 139 is coupled with a proximal end 148 of the sheath 
140. In a further option, a stop cock 137 is coupled with the^ 
valve 139. The stop cock 137 allows for the introduction of 
fluids therethrough and into the patient 

Referring again to FIGS. 1 and 2, as mentioned above, a 
needle 300 is disposed within the dilator 120. In one option, 
the needle is retractably coupled with the dilator. The needle 
300 extends from a needle proximal end 302 to a needle 
distal end 304, and includes a needle intermediate portion 
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is coated with a material, such as Teflon. Other coatings 
which maintain flexibility of the needle 300 are suitable as 
well. In yet a further option, a second portion 308 of rigid or 
semi-rigid material is coupled with the spring coil 307. The 
second portion 308, in one option, has a length 309 of about 
0.5 inches. 

Since the needle is flexible, the guidewire is no longer 
necessary to introduce devices into a patient. This allows for 
the assembly to be manufactured more cost effectively, and 
further allows for a faster introduction process. In another 
option, only the needle distal end 304 and/or the needle 
intermediate portion 306 is flexible. Optionally, the needle 
300 has the same or more flexibility than the dilator 120. The 
needle 300 is flexible enough to permit insertion of the 
needle 300 through the right side subclavian vein into the 
superior venacava without kinking or causing the dilator to 
perforate the vein. In another option, the needle 300 is 
flexible enough such that it is insertable around the aortic 
bifurcation without kinking or causing the dilator to perfo- 
rate a femoral artery. In a further option, the needle 300 is 
flexible enough such that it can be bent into a circle having 
a 0.5 inch radius. In addition, the needle 300 has sufficient 
flexibility andj^lumn-strength-to-be^ pushed through the 
vasculaturtTby a user without kinking theTieeaieiJOO.x^^^ 
FIGS. 10 and 11 illustrate the needle 300, the sheath 140 N 
and the dilator 120 in greater detail. The needle 300 is 
attached to a needle hub 340, which is retractably coupled 
with the dilator 120. A rear barrel 344 is coupled with the 
dilator 120, where the rear barrel 344 does not move relative 
to the dilator 120. A bias member 342, such as a spring, is 
disposed within the hub 126 of the dilator 120, and biases the 
needle hub 340 and the needle 300 toward the proximal end 
of the assembly 100 toward a retracted position. A needle 
retainer 346 releasably retains the needle hub 340 against th 
bias of the bias member 342. 

Le rear barrel 344 has a hollow^central^bore, and 
includes arieast-one-loeking-aperture"348 in a sidewall 350 
of the rear barrel 344. The proximal end 352 of the rear 
barrel 344 is generally open for receiving the needle hub 340 
and a connector hub 354 therein, where the connector hub 
354 in one option comprises a luer fitting. The rearel 344 
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further includes a stop 356 which limits displacement of the In one example, the valve support member 154 is adapted 

needle 300, and limits the retraction of the needle 300. to slide along a longitudinal axis of the at least one tab. The 

The needle hub 340 is generally cylindrical and is coupled valvc ^PP 0 * member 154, in one option, is disposed around 

with the needle 300. The needle retainer 346 includes an onl y a portico of the seal 152. In another option, the valve 

actuator 358. In one option, the actuator 358 comprises a 5 support member 154 toes as an instrument « disposed 

. f f-y i j * i . *■ f through the seal 152. The movable valve assembly 150 is 

defonnable arm. Coupled with at least a portion of an j . j* vj r a * u • r-r^ <• * 

, . -- 0 . * , . „ ^ , . . tx adapted to slide from a first position, as shown in FIG. 5, to 

actuator 358 is an actuator but on 360. The actuator button % s £ ond ition> as RQ fi In ^ firs( i(i 

360 is received within the locking aperture .348 when the ^ movab , c va , ye assemb] 150 

is disposed through the 

needle 300 is disposed in the retracted position. The actuator longitudinal axis of the sheath> sea i ing the passage of the 

button 360 is configured to cooperate with the locking 10 sheath m ]n ^ ^ ^ mQyMe y&[yQ 

aperture 348 in the rear barrel 344, to releasably engage the wm/M 1$Q [s dis d from the longiUldinal axis of 
needle hub 340 with the rear barrel 344. 



the sheath. 



The needle 300 is operable between a projecting position In anothcr example, the movable valve assembly 150 is 

illustrated in FIG. 3A and retracted position illustrated in adapted t0 rotate about a hillgc point on the at lcast one tab 

FIG. 3B. In one example, the actuator button 360 allows a of the shcath M the movable valve assembly 150 rotates, 

user to move the needle 300 from an extended position (FIG. ^ valve assembly 150 slides on a top surface of the at least 

10) to a retracted position (FIG. 3B). A flat 362 of the onc tab In aaother embodiment, the movable valve assem- 

actuator button 360 is engaged with a portion of the rear bly 150 ^ adapted to rotate about a ninge po int on the at least 

barrel 344 and retains the needle 300 in an extended position onc tab M the mova ble valve assembly 150 rotates about 

(FIG. 10). Once the actuator button 360 is depressed toward the hingc point> at least a portion of the valvc j^mbly 150 

a longitudinal axis of the assembly 100, the flat 362 is is lifted away from the top surface of the at least one tab. The 

released from the rear barrel 344, and the bias member 342 movable valve assembly 150 advantageously prevents blood 

forces the needle 300 into a retracted position (FIG. 3B). from cxiting ln e sheath 140 before or after a medical 

The assembly 300 optionally further provides for prevent- ^ instrument has been inserted into the sheath 140. Instead of 

ing re-extension of the needle 300 after retraction of the placing a thumb over the passage 143, or allowing blood to 

needle 300 within the dilator 120, so that a contaminated flow from the sheath 140, the physician moves the movable 

distal end 304 of the needle 300 is not exposed and cannot valve assembly 150 over the passage 143, and prevents 

be reexposed. In one option, actuator 358 assists in prevent- blood from leaving the sheath 140. 

ing the re-extension of the needle 300, where the actuator 3Q Referring to FIGS. 4 and 7, the sheath 140 optionally 

358 is shown in FIG. 12 in greater detail. The actuator button further includes locking features such that axial movement 

360 includes a shoulder 364 that engages a flange 366 on an between the dilator 120 and sheath 140 is prevented, and 

interior surface of the rear barrel 344, as shown in FIG. 10. optionally further includes anti-rotation features which pre- 

As the needle 300 is retracted within the dilator 120, the vent ihc dilator 120 from rotating relative to the sheath 140. 

needle retainer 346 moves past the flange 366, and flexes 35 ^he dilator 120 includes a rotatable fastener 134 (shown in 

radially outwardly when it is displaced past the flange 366 a cut - away view) rotatably coupled therewith. The rotatable 

and into the larger inner diameter 368. The shoulder 364 of fastener 134 allows for coupling of the dilator 120 to the 

the actuator button 360 abuts up against the flange 366 and s heath 140 such that axial movement between the dilator 

prevents re-extension of the needle 300, if a user attempts to 120 and sheath 140 is prevented. Optionally, the rotatable 

re-extend the needle 300. ^ f as tener 134 includes a threaded portion which threadingly 

In a further option, the sheath 140 includes a valve engages with the lip 162 of the sheath hub 160. 

assembly 150 coupled therewith, as shown in more detail in The dilator 120 optionally includes anti-rotation features, 

FIGS. 4 and 5. Optionally, the valve assembly 150 is ^ discussed in co-pending application Ser. No. 09/540,712 

movably coupled with the at least one tab 210, where the entitled "Locking Catheter Introducing System" filed on 

valve assembly 150 is movable relative to a top surface 212 45 Mar. 31, 2000, and incorporated by reference herein. The 

of the at least one tab 210. In another example, the valve anti-rotation features resist and optionally prevent the dilator 

assembly 150 is slidingly coupled with the at least one tab 120 from rotating relative to the sheath 140. In addition, 

210. additional features allow for the anti-rotation features to be 

The valve assembly 150 includes a seal 152 and a valve overcome, such that the user can selectively rotate the dilator 

support member 154. The valve support member 154, in 50 120 or can selectively lock the rotational movement of the 

combination with the seal 152, provide a hemostatic valve dilator 120. The anti-rotation features, in one option, are 

which seals against instruments which are disposed there- disposed on a coupling portion of the dilator 120, and for 

through. In addition, the valve assembly 150 provides a seal example include a flat on the coupling portion of the dilator 

for the passage 142 of the sheath 140, where little or no air 120. 

is allowed to enter the vessel of a patient. The seal 152, in 55 To assemble the introducing apparatus 100 of FIG. 4, the 

one option, comprises a membrane. A further option is that needle 300 is retractably coupled with the dilator 120. The 

the seal 152 includes a slitted portion 156 therein. The slitted distal end 122 of the dilator 120 is disposed within the sheath 

portion 156 can includes, but is not limited to, a number of 140 until the dilator hub 126 is proximate to the proximal 

different options such as a slit, a partial slit, a line of end 148 of the sheath 140. The rotatable fastener 134 is 

weakness, or a perforated line. In yet another option, the seal eo pressed against the lip 162 of the sheath 140 and the 

152 comprises multiple sealing components, for instance, rotatable fastener 134 is rotated. As the fastener 134 is 

which are disposed adjacent to one another. rotated, the dilator 120 becomes further inserted into the 

The valve support member 154 retains the seal 152. In sheath 140, and becomes axially fixed to the sheath 140 as 

addition, the valve support member 154 is coupled with the the threads engage the lip 162 of the sheath 140. In addition, 

sheath 140, and allows for the valve assembly 150 to move 65 as the fastener 134 is rotated, the anti-rotation features of the 

relative to the sheath 140. The valve assembly 150 moves dilator 120 and/or the sheath 140 become seated such that 

relative to the sheath in many different manners. further rotation of the rotatable fastener 134 does not cause 



03/12/2004, EAST Version: 1.4.1 



US 6,641,564 Bl 



10 



rotation of the dilator 120 relative to the sheath 140, even 
when the fastener 134 is rotated to remove the axial fixation 
of the dilator 120 relative to the sheath 140. 

During the implant process of the introducer assembly 
100, the physician will stick the vessel with the needle and 
advance the needle and dilator into the vessel until the 
dilator distal end is about to enter the opening made by the 
needle. When the needle has entered the vessel, the pressure 
of the venous system will cause blood to flow up through the 
needle into the flash back chamber portion of the dilator hub, 
which allows the physician one way to visually confirm that 
the needle has entered the vessel. After verifying the vessel 
has been accessed by the needle, the dilator is advanced into 
the vessel. Since the needle is flexible, no guidewire is 
necessary as the dilator is directed through the vessel. 
Before, during, or after the dilator advancement through the 
vessel, the needle is retracted into the dilator. In one option, 
once the needle has been retracted, it can not be re-extended 
from the dilator. The physician optionally further advances 
the introducer assembly into the vessel. The dilator and 
retracted needle are removed from the sheath, leaving the 
sheath in the vessel. A medical device is implanted through 
the sheath and into the vessel of the patient. The sheath is 
removed from the medical device without damage to the 
vessel or the medical device by, for example, peeling or 
slitting the sheath with a tool. 

Use of the apparatus, as described above and including the 
many variations, includes retractably coupling a needle with 
a dilator, the dilator extending to a dilator distal end, where 
the needle extends to a needle distal end and the needle distal 
end is more flexible than the dilator, and the needle distal 
end extends beyond the dilator distal end. The method 
further includes disposing the needle and dilator within a 
sheath to form an introducing apparatus, and inserting the 
introducing apparatus into a body. 

Several options for the method are as follows. For 
example, in one option, the method further includes retract- 
ing the needle within the dilator, and removing the needle 
and the dilator from the sheath. In another option, the 
method further includes preventing re-extension of the 
needle from the dilator. In yet another option, the method 
further includes removing the dilator and needle from the 
sheath, inserting an instrument through the sheath, and 
separating the sheath from the instrument without damage to 
the instrument. A valve is coupled with the sheath in another 
option. 

The present introducing assembly requires fewer parts, 
includes fewer steps than the traditional Seldinger 
Technique, and is less expensive to manufacture, and insert 
into a patient. A further benefit is that once the needle is 
retracted, the dilator cannot accidentally stick the implanter. 
In addition, the mechanism which prevents re-extension 
prevents the introducer used on one patient from being used 
on another patient. Since the guidewire is no longer 
necessary, fewer steps are needed to introduce an instrument 
into a patient, resulting in a faster process, and less trauma 
to a patient. Yet another advantage is that a more effective 
seal is made around the catheter or medical instrument since 
the device which retains or supports the valve flexes, for 
example, as instruments are inserted therethrough. The 
introducing assembly can be manufactured in a wide variety 
of sizes, and allows for any type of medical device or fluid 
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upon reading and understanding the above description. It 
should be noted that embodiments or portions thereof dis- 
cussed in different portions of the description or referred to 
in different drawings can be combined to form additional 
embodiments of the present invention. The scope of the 
invention should, therefore, be determined with reference to 
the appended claims, along with the full scope of equivalents 
to which such claims are entitled. 
What is claimed is: 

1. An introducing apparatus comprising: 

an elongate tubular sheath extending from a sheath proxi- 
mal end to a sheath distal end, the sheath having a bore 
including an internal diameter sized to receive a dilator 
therethrough, the internal diameter sized to receive 
medial instruments therethrough; 

the dilator extending from a dilator proximal end to a 
dilator distal end; 

a needle disposed within the dilator, the needle extending 
from a needle proximal end to a needle distal end and 
including an intermediate portion therebetween, the 
intermediate portion is flexible; 

the needle distal end extending out of the dilator distal end 
in a first position, the needle distal end retracted within 
the dilator distal end in a second position; and 

a needle retraction mechanism coupled with the needle 
and the dilator, and the needle is retractably coupled 
with the dilator. 

2. The introducing apparatus as recited in claim 1, 
wherein the sheath is separable without damage to an 
instrument inserted therethrough. 

3. The introducing apparatus as recited in claim 1, 
wherein the needle distal end is more flexible than the 
dilator. 

4. The introducing apparatus as recited in claim 1, 
wherein the needle distal end has the same or more flex- 
ibility as the dilator. 

5. The introducing apparatus as recited in claim 1, 
wherein the intermediate portion of the needle comprises a 
flexible coil. 

6. The introducing apparatus as recited in claim 1, 
wherein the intermediate portion and the needle distal end 
are flexible, and the intermediate portion and the needle 
distal end are formed of a unitary structure of nitinol. 

7. The introducing apparatus as recited in claim 1, further 
including a gas permeable filter coupled with the dilator. 

8. The introducing apparatus as recited in claim 1, 
wherein the needle proximal end includes a member sized 
and shaped to prevent re-extension of the needle. 

9. The introducing apparatus as recited in claim 1, further 
comprising a locking mechanism configured to temporarily 
lock the sheath with the dilator. 

10. The introducing apparatus as recited in claim 1, 
wherein the dilator further includes a blood flashback cham- 
ber. 

11. The introducing apparatus as recited in claim 1, 
wherein an intermediate portion of the dilator is further 
defined by first and second dilator intermediate portions, the 
dilator first intermediate portion having a greater outer 
diameter than an outer diameter of the dilator distal end, the 
dilator second intermediate portion having a greater outer 
diameter than the outer diameter of the first intermediate 
portion. 

12. The introducing apparatus as recited in claim 1, 



to be disposed therethrough. 

It is to be understood that the above description is 65 wherein the needle distal end is echogenic. 
intended to be illustrative, and not restrictive. Many other 13. The introducing apparatus as recited in claim 

embodiments will be apparent to those of skill in the art further including a valve coupled with the sheath. 
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14. The introducing apparatus as recited in claim 13, 
wherein the valve comprises a sliding valve assembly slid- 
ingly engaged with a tab of the sheath, the sliding valve 
adapted to slide from a first position to a second position, in 
the first position the sliding valve disposed through the 
longitudinal axis of the sheath, in the second position the 
sliding valve disposed away from the longitudinal axis of the 
sheath. 

15. The introducing apparatus as recited in claim 14, 
wherein the sliding valve assembly includes a membrane 
coupled with a sliding member. 

16. An introducing apparatus comprising: 

an elongate tubular sheath extending from a sheath proxi- 
mal end to a sheath distal end, the sheath having a bore 
including an internal diameter sized to receive a dilator 
therethrough; 

the sheath including at least one tab extending away from 

a longitudinal axis of the sheath; 
the dilator extending from a dilator proximal end to a 

dilator distal end; 
a needle disposed within the dilator, the needle extending 

from a needle proximal end to a needle distal end and 

including an intermediate portion therebetween, at least 

the needle distal end is flexible; 
the needle distal end extending out of the dilator distal end 

in a first position, the needle distal end retracted within 

the dilator distal end in a second position; and 
a needle retraction mechanism coupled with the needle 

and the dilator, and the needle is retractably coupled 

with the dilator. 

17. The introducing apparatus as recited in claim 16, 
wherein the needle includes a catch sized and shaped to 
prevent extension of the distal end of the needle from the 
dilator distal end. 

18. The introducing apparatus as recited in claim 16, 
wherein the sheath is separable without damage to an 
instrument inserted therethrough. 

19. The introducing apparatus as recited in claim 16, 
wherein the needle distal end is more flexible than the 
dilator. 

20. The introducing apparatus as recited in claim 16, 
wherein the dilator further includes a blood flashback cham- 
ber and a gas permeable filter. 

21. The introducing apparatus as recited in claim 16, 
wherein an intermediate portion of the dilator is further 



defined by first and second dilator intermediate portions, the 
dilator first intermediate portion having a greater outer 
diameter than an outer diameter of the dilator distal end, the 
dilator second intermediate portion having a greater outer 
5 diameter than the outer diameter of the first intermediate 
portion. 

22. The introducing apparatus as recited in claim 16, 
wherein the needle distal end is echogenic. 

23. The introducing apparatus as recited in claim 16, 
10 further including a valve coupled with the sheath. 

24. The introducing apparatus as recited in claim 23, 
wherein the valve comprises a sliding valve assembly slid- 
ingly engaged with the at least one tab, the sliding valve 
adapted to slide from a first position to a second position, in 

15 the first position the sliding valve disposed through the 
longitudinal axis of the sheath, in the second position the 
sliding valve disposed away from the longitudinal axis of the 
sheath. 

25. A method comprising: 
disposing a needle within a dilator, 
retractably coupling said needle with said dilator, the 

dilator extending to a dilator distal end, where the 
needle extends to a needle distal end and the needle 
distal end is more flexible than the dilator, and the 
needle distal end extends beyond the dilator distal end; 
disposing the needle and dilator within a sheath to form an 

introducing apparatus; and 
inserting the introducing apparatus into a body. 
30 26. The method as recited in claim 25, further comprising 
retracting the needle within the dilator, and removing the 
needle and the dilator from the sheath. 

27. The method as recited in claim 26, further comprising 
preventing re-extension of the needle from the dilator. 
35 28. The method as recited in claim 25, further comprising 
removing the dilator and needle from the sheath, inserting an 
instrument through the sheath, and separating the sheath 
from the instrument without damage to the instrument. 

29. The method as recited in claim 25, further comprising 
40 coupling a valve with the sheath. 

30. The method as recited in claim 25, further comprising 
coupling a coil between a position adjacent to the needle 
distal end and a needle proximal end to form a flexible 
portion therebetween. 
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